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Introduction
future" in helping us predict likely responses to environmental change, but it is essential that 84 the role of species differences (and hence evolutionary history) is explicitly recognised where 85 environmental gradients also encompass community change or successional processes. The In this study, we re-analyse previously collected data (Atkin et al. 2013) but that the large range in nutrient availability would result in the retention of a significant role 135 for E. In addition, this approach allowed us to further examine the extent to which the slope 136 and intercept of log-log scaling relationships amongst leaf traits can be broadly applied across 137 landscapes. Based on hypothesis (1), we further hypothesised that (2) raw relationships 138 between leaf traits would differ significantly from those in which the E component had been 120,000 years to present). This study is based on the Franz Josef chronosequence, originally 147 described by Stevens (1968) . Community structure and changes in soil nutrient availability 148 along the sequence are described in detail by Richardson et al. (2004) . This paper describes 149 sampling from 6 of the 9 sites described by Richardson et al. (2004 Richardson et al. 2004) . In order to increase the range of leaf functional traits measured, we 154 confined our sampling to the 3-6 most abundant species at each site. In total, our investigation 155 included 13 species from 12 different families (Table S1 ). Leaf traits were collected in summer
156
(2009) and have previously been presented (Atkin et al. 2013 ), but in the present study are 157 subjected to the new analysis described below. For clarity we briefly present a description of 158 the methods used. Ltd, Norderstedt Germany) and Kjeldahl acid digests (Ayub et al. 2011) . Ground leaf material 166 was also used to analyse soluble sugars (glucose, fructose and sucrose) and starch as described compare photosynthetic parameters between species and sites (Whitehead et al. 2005) . Light-182 saturated photosynthesis (Asat) was determined using gas analysis systems (Li-Cor model 6400,
183
Lincoln, Nebraska, USA) equipped with CO2 control modules at an external CO2 concentration 184 (Ca) of 400 ppm, using an established protocol (Turnbull et al., 2005 The analysis we adopted here separates genetic/taxonomic (G, species-level) and plot-
197
environmental (E) components of trait variation, as estimated from a multilevel model 
where S is the mean value of trait in question observed for species S within the plot (P); nS 228 represents the absolute abundance (stem density, which for the most abundant species equates 229 with relative cover/biomass) of species S in that plot (unpublished data, Sarah Richardson,
230
Landcare Research, New Zealand) and with N the total number of species sampled in each plot.
231
The associated species-abundance standard deviation was also determined for each trait/plot 232 combination using standard formula as applied in the SDMTools package available within R. 
as all species are subject to the same environmental effects (i.e. there is no interaction between
242
US and E in Eq. 1), it further follows that Table S1 . Partitioning of the variance in foliar traits into genetic (species) and 269 environmental (plot-level) components is presented in Fig. 1 . This shows that the proportion Variance in gas exchange traits was explained to a greater extent by species than by site ( Fig.   283 1), although error effects also contributed significantly to variance. In both A and R, on a mass-
284
, N-and P-basis, variance was explained more by species than by site. This was particularly so
285
for AM and RM, where species accounted for 80% and 77% of total variance, respectively. This 286 contrasted with AA and RA, in which variance explained by species was 47% and 28%, 287 respectively, although variance was still explained much more strongly by species than by site.
288
Variance in leaf carbohydrate concentration was explained by species and error components, Responses to site age 295 The partitioning of variance to G and E components also allowed us to investigate the 296 underlying relationship between various traits and site age. The major question we asked here There was a strong increasing trend in raw site-averaged MA from around 120 g m -2 at site 1 to 311 ~320 g m -2 at site 6 ( Fig. 2; Leaf NM and PM were strongly associated with 1/MA (specific leaf area), and NM and PM were 353 positively associated with each other (Fig. 5) . In all three cases, the raw relationship differed between AA and MA had a slope which was significantly lower than the raw data relationship 361 (Table 2 ). This was also the case for the AA-NA relationship. Relationships between AM and 362 both 1/MA and NM were strongly positive but were identical for raw and G-only comparisons.
363
The relationship between AM and PM was strongly positive and once again, the G-only 364 relationship had a slope that was significantly flatter than the raw data relationship ( In this study, we present a broad range of leaf functional traits in the most dominant species in 381 temperate rainforest communities along a 120,000-year soil-development chronosequence.
382
Because there are instances where species were sampled at multiple sites, an important aspect 383 of the present study is that we were able to statistically partition (Fyllas et al. 2009 ) the increased by a factor of three between the youngest and oldest sites, but was strongly influenced 421 by species identity (Fig. 1) , so that when the G component of these traits was removed, the 422 underlying E component of the response to site age was non-existent (Fig. 2) Area-based measures of leaf gas exchange (A and R) displayed variance that was dominated
453
by E and error, with mass-based measures more strongly influenced by G (Fig. 1) Ultimately, the most important implication of these findings is that both G and E drivers of bivariate relationships could be due to the impact of E on leaf traits (e.g. extent to which 555 available N and P are allocated to metabolism versus structural components in leaves). For details of species at each site, see Table S1 . the community (± s.e.). For details of species at each site, see Table S1 . The following supplementary material is available for this article online:  22  23  Table S1 -raw data (previously presented in Atkin et al. 2013 ). 24 Table S2 -Pearson's correlation matrix 25 Figure S1 -SMA relationships for leaf carbohydrate bivariate comparisons 26 27 Table S1 . Average (± s.e., n = 3-5) values of leaf dry mass per unit area (MA), leaf fresh mass per unit area (FA), leaf dry matter content (Φ), nitrogen concentration, Figure S1 . Log-log plots of area-and mass-based leaf gas exchange traits in relation to leaf 
